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1. A burncji wherein a conbustion air passageway from a first 
not of register vanes Lo a burner throat iD divided into outer 
and inner passageways; 

and n seconi net of to;? inter vanea control lable independently 
of said first sot of register vanes are disposed in. said outer 
or inner passageways. ■ - -• 
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Titl f Invention: 
BURNER 

Abstract: OjT the Disclosure: 

A burner provided with first and second sets of air register 
vanes wherein the pattern of combustion air flows at a burner 
throat or the shape of the flame may be varied over a wide 
range depending upon the conditions of combustions, and the 
manipulation of the burner is simple because the second vanes 
are usually held open and only the first register vanes may 
V easily automatically or remote controlled on the fuel igni- 
tion and extinction process of burners. 
Detailed Description of the Invention: 

The present invention relates to a coal, gas, liquid fuel 
burner for a boiler for generating electricity or an industrial 
boiler. 

Nitrogen oxides NOx produced by the combustion with coal, 
gas, liquid fuel burners cause at present serious atmospheric 
air pollution problems, but so far successful methods and appa- 
ratus for completely removing nitrogen oxides from any flue gases 
have not been proposed yet. Under these circumstances-, the next 
best approach is to improve the conditions of combustion in such 
a way that the production of nitrogen oxides in the combustior 
zone may be minimized. Therefore there has been an increasing 
demand for the ingenuous burners which may be not only applied 
to the newly constructed boilers as well as to the existing 
boilers at less cost bu't also may satisfactorily reduce the 
production of nitrogen oxides. 

Then one of the objects of the present invention is to pro- 
vide a burner which not only may satisfy the above requirements 
but also nay permit the control on the conditions of combustion 



^'^tt^w^e/lTB^e. corresponding with the characteristics f the 
toiler on which io install d the said burner. 

; s ^pth : ''r object of th present invention is to provide a 
burner which may be so easily controlled on the fuel ignition 
and extinction process of burner that the automatic and/or 
remote operation of the burner may become possible. 

The present invention will become more apparent from the 
following description of one preferred embodiment thereof taken 
in conjunction with the accompanying drawings, in which: - 

Pig.l is a sectional view of a prior art single register- 
single throat type burner; 

Pig. 2 is a sectional view of a prior art double register- 
double throat burner; 

Pig, 3 is a sectional view of a burner in accordance with 
the present invention; 

Pig* 4a is a view used for the explanation of the flow pat- 
tern in the prior art burner; and 

Pig. 4b is a view used for the explanation of the flow 
pattern in the burner in accordance with the present invention. 

Same reference numerals are used to designate similar parts 
throughout figures. 

Prior to the description of the preferred embodiment of 
the present invention, the prior art burners will be briefly 
described with reference to Figs.l and 2 in order to distinctly 
and specifically point out their problems* 

First referring to Fig.l, the single register-single throat 
burner installed on a furnace wall 1 includes a pulverized-coal 
burner inner tube 9 and a pulverised-coal burner outer tube 14 
for feeding pulverized coal 12 as shown in the upper half, a 
spud type gas burner 1.7 for feeding a fuel l*i ;is shown in 



the loner half f and a heavy oil burner 15 with a diffuser 16 for 
feeding a liquid fuel 11 at the cenier of th burner or burner 
throit 20. Combustion air 2 is forced to swirl by register 
van 8 5 positioned along the periphery of the burner, and is 
directed toward the throat 20 in the furnace wall 1 through the 
space or combustion air passageway defined by a throat ring- 7, 
a register supporting plate 21 and the pulverized -coal burner 
outer tube 14 and the space defined by the throat ring 7, the 
register supporting plate 21 and an interior deflector 10. 

One of the advantages of the burner of the type described 
is that it is simple in construction, only the air register 
vanes 5 are provided in order to control the pattern of the 
flows of the air as well as the distribution of the velocities 
of the air flows but the control range is very limited and 
consequently the range of the control cn the 3hape of the flame 
is also very narrow. In practice, the shape of the flame must 
be controlled depending upon the emission of pollutants such as 
nitrogen oxides, carbon monoxide and paticulate matters and 
upon the effect of the shaoe of the flame on the performance of 
the boiler. Therefore it is desirable that the shape of the 
flame may be controlled over a wide range. From the standpoint 
of this flame shape controllability, the prior art burner of 
the type shown in Fig.l i3 not satisfactory because of its 
narrow or limited flame shape controllability as described above 
In the double register - double chroat burner shown in Fig. 2 
in addition to the air register vanes 5» additional vanes 6 are 
provided so that the flow3 3 and 4 of combustion air may be 
controlled independently of each other. However the simultane- 
ous control of two sets 5 .^nd 6 of air register v::nes for con- 
troll in;; the combustion air flows 1 ;md 4 is v-:-ry troublesome 



or inconvenient especially on the fuel ignition and extinction 
process of burners and particularly when a relatively large 
mraber f burners are installed. In general, automatic or re- 
mote controlled burners are used in the boilers that have been 
recently constructed or are to be constructed- With the doiible 
register-double throat burner of the type described in conjunc- 
tion with Pig. 2, two independent sets of vane drive devices and 
control wiring systems are required so that the cost is expensive 
and the burner is complex in construction and consequently low 
in reliability. In order to overcome these problems, one common 
drive device may be provided for driving both the air" register 
vanes 5 and 6, but the result would be that two sets 5 and 6 
of air register vanes cannot be controlled independently of each 
other and consequently the range of the control on the shape of 
the flame will be narrowed. In other words, the arrangement 
for driving two' sets of air register vanes with a common drive 
device would offset the most advantage of the double register- 
double throat burner. 

In Fig. 3 there is shown one preferred embodiment of the 
present invention which may substantially overcome the above and 
other problems encountered in the prior art burners. The burner 
shown in Fig. 3 might be cicecied similar in construction to the 
prior art burner shown in Fig.l f but is essentially different 
in construction and function as will be described below so that 
novel effects hithereto unattainable by the prior art burners 
may be attained. 

The passageway of combustion air 2 from the vanes i to the 
throat 20 Is divided into outer and inner passageways by a parti- 
tion wall plate 22 and an external deflector plate or ring 3, 
and the register vanes f> v.hi.oh c:ip. bi? driwn independently of 



th vanes 5 are positioned in the inner pass\.r:eway defined by 
the register supporting plate 21 and the partition wall plate 
22. 

In operation combustion air 2 which is pressurizou and 
supplied from a forced draft fan (not shown) or the like is 
caused to swirl by the vanes 5» and a part of combustion air 3 
thus swirled flows toward the throat 20 through an annular 
passageway defined between the throat ring 7 and the external 
deflector plate or ring 8. Vfhen the remaining part 4 flows 
into the inner passage defined between the register supporting 
plate 21 and the partition wall plate 22, it is caused to 
further swirl by the vanes 6 and flows toward the throat through 
an annular passage defined between the external deflector plate 
or rin£ 8 f and the pulverised coal outer tube 14 (shown in the 
upper half of Fig. 3) and an intonnl deflector plate: 10 (shown 
in the lower half of *\igo)»- A t the throat 20 combustion air 

3 flowing through the outer passageway and combustion air 

4 f Lowing through the inn=.-r passageway join. 

The liquid fuel 11 such as heavy oil is injected through 
the heavy. oil burner 15; the pulverised- coal 12 is. injected 
from the nozr.le of the pulverized-coal burner consisting of the 
inner and outer tubes 9 and 14: and the gas fuel is injected 
through the spud gas burner 17. These fuels may be fireu inde- 
pendently of each other or in any suitable combinations* 

In summary, the present invention Ls characterized in that 
thft combustion air passageway downstream of the vanes 5 is 
divided into the outer ana inner passageways, and the vaney 6 
aro positioned in on;.* of the outer and inner passageways. There 
fore instead of arraiv; i n.-; t rie var.es 6 in tho inner passageway 



air passageway. In addition, the passageway downstream of the 
vane3 5 may be divided into more than two passageways. 

With the burner in accordance with the present invention, 
the flow or flow velocity pattern of the combustion air at the 
throat 20 may be widely varied so that the 3hape of : - the flame 
and other combustion conditions may be controlled depending upon 
the content of nitrogen oxides and unbumed solids in the exhaust 
gases and the thermal radiation characteristics of the flame. 

In Figs. 4a and 4b there are shown, respectively, the flow 
patterns measured at the section X-X of the prior art burner 
and the burner in accordance with the present invention for the 
sake of comparison. As seen from Fig. 4a, with the prior art 
burner, the air flow pattern or the distribution of axial veloc- 
ities of air flows can be controlled or varied only within a 
very limited range. That is, when the degree of opening of the 
varies c j it; increased, the swirling forces or degree of rotation 
imparted to the combustion air flows are decreased so that the 
flame tends to lift or blow off. On the other hand, when the 
degree of opening of the register vane a. c j is decreased-, the tend- 
ncy of flash-back of the flame increases "so that the over-heating 
of burner tiles and excessive temperature rise of water tubes 
in thi: vicinity of the burner tilej will happen. 

However with the burner in accordance with the present 
invention, the f Low pattern may be varied over a wide range as 
shown in Fig. 4b by controlling the degree of opening of the 
regtuter vanes G with the register vanes 5 set at 45° as in the 
prior art buriK; r:-3 . Moreover, in the burner in accordance with 
the present invention, \i j s not necessary to control the degree 
oi* opening of the van:';:; S \yvcv a wide r:mge so that the lift of 



*^ bl * : °^ mbust 1 on be proceeded by varying the flow pattern. 
FurthermQire in the burner ignition or extinction process, it 
ufficea only to control the vane3 5 so. that the control of the— 
register vanes may be much facilitated and consequently the auioK 
matic or remote control of the burner may be also facilitated. V 



•U&fe$;J6£. ;-^|^8t3i ;: ' vanes to ^burner throat io divided into outer 
inner passageways; 



and- a second set of register vanes controllable independently 
of said first set of register vanes are disposed in said outer 
or inner passageways. 

2. A burner as set forth in Claim 1 wherein pulverized coal, 
a gas fuel and a liquid fuel are independently burned or in any 
suitable combinations thereof* 

A burner as set forth in Claim 1 wherein said first and 
second sets of register vanes are automatically or remote con-^ 
trolled. 
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